Introduction {#sec1-1}
============

Evidence of light chain cast nephropathy on renal biopsy is an absolute sign of multiple myeloma presenting with overt renal failure and necessitates chemotherapy.\[[@ref1]\] However, monoclonal gammopathy of unknown significance (MGUS) or smoldering myeloma really was not treated with chemotherapy in view of the absence of end organ damage. MGUS, by definition, shows monoclonal protein of \<3 g/dl and \<10% plasma cells in bone marrow.\[[@ref2]\] Recently, it has been shown that even these small amounts of paraprotein can result in renal failure and respond to chemotherapy and is called monoclonal gammopathy of renal significance (MGRS).\[[@ref3][@ref4]\] There are myriad of morphologic features of MGRS. We present one such case of MGRS in a 46-year-old male, who presented like cryoglobulinemic glomerulonephritis.

Case Report {#sec1-2}
===========

A 46-year-old male with no prior history of renal complications came with complaints of pedal edema and facial puffiness. Routine blood and urine examination revealed the following results. Hemoglobin 10.5 gm/dl, total leukocyte count 5700 cells/mm^3^, platelets 2.5 lakh/mm^3^, serum creatinine 2.4 mg/dl, urea 40 mg/dl, sodium 138 mmol/L, potassium 4.4 mmol/L, chloride 100 mmol/L, calcium 8.5 mg/dl, uric acid 5.4 mg/dl, phosphorus 3.1 mg/dl, total proteins 5.3 g/dl, albulin 2.7 g/dl, serum glutamic oxaloacetic transaminase 21U/L, serum glutamic-pyruvic transaminase 24U/L, ALP 106U/L, LDH 240 IU/L, and 24 h urine protein 8 g/day with no hematuria. He was known hypertensive for the past 3 months using a single antihypertensive, amlodipine 10 mg daily with blood pressure maintaining at 130/80 mm/Hg. Serum rheumatoid factor (RA), antinuclear antibody, dsDNA, antineutrophil cytoplasmic antibody, and Coomb\'s test showed negative results. Serum C3 and C4 complement levels were normal. HIV, HAV, HBV, HCV, HEV, and tuberculosis infections were ruled out. In view of abnormal serum creatinine and nephrotic range proteinuria, he subsequently underwent renal biopsy.

Renal biopsy was adequate with 12 glomeruli. The glomeruli were enlarged and all the capillary loops were plugged with amorphous eosinophilic periodic acid--Schiff positive deposits Figure [1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\]. The glomerular basement membrane showed reduplication \[[Figure 1c](#F1){ref-type="fig"}\]. The tubulointerstitium was mostly unremarkable but for minimal lymphomononuclear infiltrate in interstititum. The vessels were normal. Immunofluorescence (IF) revealed only lambda light chain positivity in the glomerular deposits \[[Figure 1d](#F1){ref-type="fig"}\]. The presence of these monoclonal deposits further warranted bone marrow examination. Bone marrow aspirate was particulate with normal cellularity, myeloid erythroid ratio of 3:1, and mild prominence of plasma cells accounting for 8% of nucleated cells. Trephine biopsy features were consistent with normal marrow. Serum cryoglobulins were positive. Serum protein electrophoresis has shown M-spike with M-protein of 0.5 g/dl in the gamma region. Serum Agar gel immunofixation electrophoresis had shown the presence of monoclonal immunoglobulin IgG class with lambda light chains. Urine immunofixation was also positive for paraprotein of IgG--lambda type. There was no evidence of lytic lesions on skeletal survey by X-ray. Quantitative tests for IgG, IgA, IgM, and IgE revealed hypogammaglobulinemia-IgG 665 mg/dl (800-1700), IgA 45 mg/dl (100--490), IgM 6 mg/dl (50--320), and IgE 151 IU/ml (158 in adults). The free light chain (FLC) ratio, however, was normal (1.17). Constellation of all these features and investigations were consistent with a diagnosis of MGRS.

![(a and b) The enlarged glomeruli showing capillary loops plugged by periodic acid--Schiff positive deposits, PAS ×400. (c) Reduplication of glomerular basement membrane. SM-PASX400. (d) Lambda light chain positivity on immunofluorescence](IJN-28-229-g001){#F1}

Discussion {#sec1-3}
==========

The genesis of this entity began with a publication by Sethi *et al*., wherein they described 28 hepatitis negative patients with monoclonal gammopathy and showing membranoproliferative pattern on renal biopsy.\[[@ref5]\] MGUS was the most common association in these patients. Cryoglobulins were identified in 4 of their biopsies. However, light chain restriction was not seen in IF in any of them. This was followed by publication of more number of such cases and formation of well-defined entity called MGRS.\[[@ref6][@ref7][@ref8]\] Bridoux *et al*. in their recent review have beautifully elaborated about the clinical, morphologic, and therapeutic nuances of this entity.\[[@ref3]\] The clinical presentation of MGRS can vary from isolated proteinuria to end-stage renal disease. It is important to keep this diagnosis in mind, especially in elderly patients (\>65 years) who present with proteinuria and unexplained renal failure. Renal biopsy forms an important startup point in the diagnosis of MGRS. The biopsy features of MGRS are classified according to the electron microscopic features as those showing organized versus nonorganized deposits. It can reflect on renal biopsy as amyloidosis, light chain deposit disease, fibrillary and immunotactoid glomerulonephritis, proximal light chain tubulopathy, or cryoglobulinemic glomerulonephritis. Uncommon features such as crystalloid glomerulopathy have also been reported.\[[@ref6]\] However, cast nephropathy which is an overt manifestation of multiple myeloma is not included under MGRS.

Cryoglobulinemia is most commonly associated with hepatitis C virus infection. Mixed cryoglobulins (MCs) are proteins that reversibly precipitate at ≤37°C and consist of a mixture of monoclonal or polyclonal IgM that have antiglobulin (rheumatoid factor-RF) activity and bind to polyclonal IgG.\[[@ref9]\] MCs are categorized as type II cryoblulinemia if the IgM RF is monoclonal, and as type III if IgM RF polyclonal. Renal involvement is reported in one-third of cryoglobulinemic patients and almost exclusively occurs in association with type II MC. Glomerular involvement occurs in 30% of patients with type I cryoglobulinemia.\[[@ref10]\] Sethi *et al*. have reported cryoglobulinemia in hepatitis-positive as well as negative patients in their study.\[[@ref5]\]

This should be remembered as an important morphologic pattern of MGRS to initiate the investigations for paraproteinemia, particularly in hepatitis-negative individuals. IF can be helpful in proving the monoclonality of these cryoglobulins similar to that seen in our patient. The laboratory workup for the diagnosis of monoclonal gammopathy is extensive and should include serum and urine immunofixation, bone marrow examination, and FLC assay. A combination of these tests is required instead of using a single measure like FLC since MGRS is associated with a small clone. The specificity of the tests varies according to the underlying morphology of MGRS. Nasr *et al*. has demonstrated all patients of MIDD had abnormal FLC whereas only 50% of patients with MPGN had abnormal FLC, but all showed abnormal results on immunofixation studies.\[[@ref5][@ref11]\] This can perhaps explain the normal FLC in our patient with M band on immunofixation. Much as the clinical and morphologic description, the therapeutic strategies of this entity are also well defined. Chemotherapy is mandatory in all patients and a combination of bortezomib and dexamethasone has shown promising results.\[[@ref12]\] This patient was treated with three cycles of intravenous bortezomib and oral dexamethasone in standard dose recommendations. The patient is on irregular follow-up. Eight months after initiation of therapy, he was symptom-free. Serum creatinine and 24 h urine protein increased to 5.4 mg/dl and 9.1 g/day, respectively. Treatment in renal transplant also has been shown to be effective; however, with a risk of recurrence of the underlying B-cell clone if not effectively controlled. Biopsy proven posttransplant case has also been reported.\[[@ref13]\]

Thus, we present a well worked up case of MGRS who presented with cryoglobulinemic glomerulonephritis. It is important to consider the diagnosis of MGRS in elderly patients presenting with proteinuria and unexplained renal failure.
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